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Resource Sharing

The present invention relates to an anrangement for efficiently

controlling access to a shared resource, such as a shared memory, by a number of

5 users of the memory. This is described in the context of a network interface for

a computer network communication device but it is applicable to other areas as

well.

In computer networks, computers and other computing devices are

interconnected by way of communication devices to enable them to commimicate

10 with each other. In particular, a conununication device typically has a plurality

of ports to each of which a computing device can be connected. The

communication device receives communications via its ports and, according to a

number of well known schemes, retransmits the received communications via the

other ports to enable the communications to reach their intended destination or

15 destinations. To enable both the computing devices and the communication

' devices to communicate via the network, the devices are provided with network

interfaces, known as media access controllers (MACs) which provide the

necessary buffering etc. for cormecting onto wires forming the network. A single

computing device having a single network coimection will simply be provided

20 with a single MAC.

However, a communication device which forms part of the structure

of the network has, as mentioned above, a possibly large plurality of ports. There

will be a MAC provided for each of these ports to enable proper interfacing on the

network In particular in the transmit side of a MAC, it is known to provide some

23 buffering of the communications which are to be transmitted on to the network and

therefore it may be considered that a typical transmit MAC has a front end, via

which communications for transmission onto the network are received, and a back

end, via which the communications are transmitted to the network. Between the

front end and the back end there is typically provided a buffer memory in which
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the communications are temporarily stored.

In a communicarion device as mentioned above where there are a

plurality ofMACs provided, the plurality of buffers which are therefore required

by the plurality of the transmit MACs may be provided in a single physical

5 memory with each transmit MAC being assigned a separate portion of the physical

memory. Typically, there would also be arbitration means for allowing access to

the physical memory at different times by different ones of the MACs. Such a

shared memory resource is particularly useful used in conjunction with an

arrangement in which a plurality ofMACs are implemented on a single physical

10 device and the memory may be a simple static RAM (SRAM) associated with the

integrated circuit embodying the plurality of MACs.

Associated with each MAC it is necessary to store a number of

parameters or pointers associated with the buffer memory used by that MAC.

Typically, each buffer memory is simply a circular queue in a designated block of

15 SRAM and in this case it is necessary to store an indication of the current start and

finish of the occupied portion of the queue, together with other pointers necessary

for the proper functioning of the MAC, as will be described in more detail below.

It is also necessary to perform a number of arithmetic operations on the basis of

the stored parameters and previously, in the case where a plurality ofMACs are

20 implemented on tiie same physical device, a separate computation means has been

provided for each MAC, having associated therewith a plurality of registers storing

the required parameters.

As the demand for the number of ports has increased it becomes

impractical simply to replicate the computation device for each MAC, as this

25 considerably increases the gate count, and therefore, costs, of the chip which

implements the arrangement.

The present invention provides a communication device for a

computer network in which a plurality of network devices are intercormected and

enabled to send communications to each other, the device comprising:
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a plurality of ports via which communications may be received and

re-transmitted;

a communications core arranged to re-transmit received

communications via one or more of said ports according to a defined functionality;

5 transmit means associated with each of said ports each arranged to

receive from said communications core communications to be transmitted via the

respective port and to transmit said commimications via said respective port;

buffer memory means associated with said transmit means and

arranged to have temporarily stored therein, communications received by said

10 transmit means prior to their transmission, each port having associated therewith

a plurality of pointers related to the corresponding use by the transmit means of

said buffer memory means;

buffer memory access means arranged to control access to said

buffer memory means by said transmit means for each of said plurality of ports

15 according to the corresponding plurality of pointers; and

pointer memory means arranged to store said pointers for each of

said ports and to prQvide to said buffer memory access means said pointers

associated widi one of said ports when said buffer access means permits access to

said buffer memory means by said transmit means for said one of said ports.

20 The present invention also provides a method for controlling access

to a shared resource by a plurality of users of that resource, each of said users

having associated therewith a plurality of parameters associated with said shared

resource on the basis ofwhich calculations need to be done in cormection with that

user's access to the resource, the method comprising storing all of the parameters

25 associated with said plurality of users, providing a single calculation means, and -

providing die parameters associated with each user to said calculation means to

enable it to perfomi said calculations at times according to the times each user has

access to the shared resource.

In a preferred arrangement, the corresponding parameters for all of

SUBSTITUTE SHEET (RULE 26)
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the users are stored together and simply indexed according to which user they

relate to. This facilitates the arrangement of the single calculation device as the

appropriate parameters can simply be read from all of the different storage

locations according to which user is currently under consideration.

5 In the context of the above discussed multiple MAC situation for a

communication device this invention is used in conjunction with the arbitration of

access to the memory to enable calculations associated with each relevant MAC

to be conducted at appropriate times. In an arrangement where twelve MACs are

to be implemented on a single chip, the removal of the requirement for there to be

10 a separate calculation device associated with each MAC provides the advantage

of reducing the number of gates on the chip by approximately fifty thousand.

In order diat this invention may be better understood a preferred

embodiment will be described in the following in the context of the above

mentioned multiple MAC arrangement, by way of example and with reference to

15 the accompanying figures in which:

Figure 1 is a schematic illustration of a communication device;

Figure 2 illustrates a schematic diagram of a known arrangement in

which a plurality ofMAC devices are implemented on a single chip; and

Figure 3 illustrates a corresponding arrangement according to the

20 preferred embodiment of the present invention.

In tills invention efficient access to a shared resource such as buffer

memory by a number of users is achieved by providing a single access control

device which is supplied with parameters appropriate to the user having access to

the resource at the relevant time. In particular, in a network conmiunication

25 device in which MAC devices have a conmion buffer memory, appropriate

pointers related to die users are supplied to a calculation means during access to

the buffer by the various users.

This invention is described below in the context of access to a buffer

memory by MAC devices in a network communication device. The actual
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allocation of the buffer memory to the various users is not described in detail

herein, but may be conducted according to our invention described in co-pending

Application entitled "Dynamic Memory Allocation" and filed on

even date herewith.

5 Figure 1 is a schematic illustration of a communication device 1 in /

which this invention may be implemented Conununication device 1 has a

plurality of ports 2 via which network conrniunications are received and

transmitted, each of which has a media access control (MAC) device 6 associated

with it. As is well known, MAC devices 6 control the operation of the respective

10 ports and the handling of the data by the respective ports. At the heart of

communication device 1 is communication core means 4 which provides the basic

functionality of device I, eg. a repeater or bridge functionality, as well as, for

instance, management and control functions. Data received at the ports 2 is passed

to communications core 4 and data for re-transmission is passed to ports 2 via

15 appropriate interconnection means, for instance bus arrangement 12 illustrated in

Figure 1.

Also provided within communication device 1 is buffer memory 40,

typically in the form ofSRAM. Each ofMAC devices 6 is able to communicate

with buffer memory 40 in order to buffer data passing through the respective port.

20 This buffering is principally done for data which is being transmitted, and the

following more detailed description is therefore in terms of the transmit side of

MAC devices 6, by way of example.

Figure 2 illustrates in more detail a known arrangement in which a

plurality ofMAC devices are implemented within device 1 on a single chip. The

25 multiple MAC device 10 comprises a plurality of MACs, ofwhich only three are

illustrated for clarity. The transmit side of each MAC device comprises a front

end portion 20 and a back end portion 30. Communications to be transmitted by

the plurality of MACs in the multiple MAC arrangement 10 are received, from

data bus 12, via input 14 and are routed in a known fashion to the appropriate one
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of the plurality of front end MAC portions 20 on chip 10. Associated with the

multiple MAC arrangement is SRAM 40 which is used for buffering in the MAC

arrangement. In particular, each MAC device on chip 10 has associated with it a

specific portion ofSRAM 40 in which front end portion 20 can store a received

5 communication until back end portion 30 is ready to transmit it to the network.

Access to SRAM 40 is controlled by SRAM arbiter 44 and is via multiplexer 42.

The control of shared access to a memory resource is well known and will not be

described in detail here.

Each MAC fiirther comprises a calculation device 24 which

10 performs die necessary calculations associated with the access by that MAC to the

SRAM 40. In order to perform these calculations, it is necessary to know the

values of certain parameters relating to the portion of SRAM assigned to that

MAC and for this purpose, there are provided a plurality of registers 26 storing the

current values of the appropriate parameters. Typically, each MAC's portion of

15 memory wiD be arranged as a cyclic FIFO queue and in order for this to function

properly it is necessary to store head and tail pointers indicating the present top

and bottom of the FIFO queue. In the context of an Ethernet or the like computer

network, it is also necessary to store head status and tail status pointers which

indicate die positions it is necessary to go back to in the event a collision occurs

20 in the transmission of the communication. Other parameters which may typically

be stored include a size pointer and a shadow size pointer. The use of these

pointers and the calculations which may be performed using them are well known

and will not be described in detail here.

However, as can be seen, in the known arrangement illustrated in

25 Figure 2, it is necessary to replicate the calculation device 24 with its associated

registers 26 for each of the MAC devices implemented on chip 10. In the case

where it is desired to implement as many as twelve MAC devices on a single chip

10 this requirement to replicate the calculating device and the associated register

means there is an extremely high gate count and potentially precludes the
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implementation of such device.

Figure 3 illustrates an embodiment ofAe present invention in which

those parts which correspond to parts illustrated in Figures 1 and 2 have the same

reference numerals.

5 It will be seen that, in Figure 3, there is no longer provided a

separate calculation means 24 for each of the MACs provided on chip 10. Rather,

diere is a single calculation device 124 provided which services all of the MACs

on the chip. This is of course possible because only one of the MACs has access

to the SRAM 40 at any one time, and therefore only one of the MACs is requiring

10 calculations to be conducted at any time.

Associated with calculation means 124 is memory means 130 which

stores the values ofdie parameters for each of the MACs on the chip and supplies

appropriate values to calculation means 124 according to the I^IAC which is

currently enabled by SRAM arbiter 44. This arrangement provides a considerable

1 5 simplification and reduction in the number of gates required in the implementation

of the multiple MAC arrangement as compared to the arrangement illustrated in

Figure 2.

In a particularly preferred arrangement, memory 130 is divided in

to a plurality of areas 131. Each of these areas stores a particular type of

20 parameter which is used in the calculation conducted by calculating means 124

and each area 13 1 stores the value of that parameter for each of the MAC devices.

Within each area 13 1 the values of the parameter are indexed according to which

MAC it relates to and therefore the indication provided by SRAM arbiter 44 of

which MAC currentiy has access to SRAM 40 can simply be used as an index

25 pointer into each area 13 1 to enable the provision of the relevant parameters to

calculating means 124. This is .a particularly simple and effective way to

implement the storage of various parameters in storage means 130.

Alternatively, each of areas 13 1 may store all of the parameters for

one of the MAC devices, with the indication provided by SRAM arbiter 44
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identifying which set of parameters should be provided to calculating means 24,

It will therefore be seen that the present invention provides

considerable advantages in terms of ease of implementation and cost of the final

product in situations where a plurality of user devices share access on a time

S division basis to .a shared resource, and has particular advantages in the field of the

implementation of multiple MAC devices on a single chip.

SUBSTITUTE SHEET (RULE 26)
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ClA IMS :

1. A communication device for a computer network in which a

plurality of network devices are interconnected and enabled to send

5 communications to each other, the device comprising:

a plurality of ports via which communications may be received and

re-transmitted;

a communications core arranged to re-transmit received

communications via one or more of said ports according to a defined functionality;

1 0 transmit means associated with each of said ports each arranged to

receive from said communications core communications to be transmitted via the

respective port and to transmit said communications via said respective port;

buffer memory means associated with said transmit means and

arranged to have temporarily stored therein communications received by said

15 transmit means prior to their transmission, each port having associated therewith

a plurality of pointers related to the corresponding use by the transmit means of

said buffer memory means;

buffer memory access means arranged to control access to said

buffer memory means by said transmit means for each of said plurality of ports

20 according to the corresponding plurality of pointers; and

pointer memory means arranged to store said pointers for each of

said ports and to provide to said buffer memory access means said pointers

associated with one of said ports when said buffer access means permits access to

said buffer memory means by said transmit means for said one of said ports.

25

2/ A conmiunication device according to claim 1 in which a separate

transmit means is provided for each of said plurality of ports.

3. A communication device according to claim 1 in which said buffer
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memory access means comprises calculation means arranged to perform

calculations based upon the values of said pointers in association with access to

said buffer memory means.

5 4. A communication device according to claim 1, 2 or 3 in which said

pointer memory means comprises a plurality of storage areas each storing

corresponding pointers associated with each of the plurality of ports indexed

according to said ports.

10 5. A method for controlling access to a shared resource by a plurality

of users of said resource, each of said users having associated therewith a plurality

ofparameters relating to that user's use of said resource, die method comprising:

storing all of said parameters associated with said plurality of users;

providing access control means arranged to control access to said

15 said resource by each of said users in accordance with said parameters associated

with said user;

providing the parameters associated with each user to said access

control means at times according to the times at which each user has access to said

resource.

20

6. A method according to claim 5 in which said access control means

comprises calculation means arranged to perform calculations on the basis of said

parameters.

25 7. A method according to claim 5 or 6 in which said shared resource

is a buffer memory and said parameters are memory pointers associated with each

user's portion of said memory.
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